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Abstract

Assessing drought risks is important due to their social and economic impacts on
water resources, agriculture and ecosystems. In this study, the effects of climate change on
the change in water area were monitored and evaluated in the Al-Hawizeh Marshes in
southeastern Iraq, specifically within the area of Maysan Governorate. For this purpose,
the trend in rainfall change was evaluated according to the Man-Kendall coefficient, in
addition to determining the natural water variation index (NDW!I), for specific years,
including 2000, 2005, 2010, 2015, 2020, and 2023, with the aim of comparing the results of
the index with the amount of rain falling on the Hawiza marsh basin. How much did it
become clear, by extracting the values for the NDWI, that the year 2000 was one of the
most water-abundant years, as the value of the index reached 0.6, following this year, the
year 2005, when the index also recorded high values, amounting to about 0.4, and it is clear
that there is a gradient in the water area covered by the Hawizeh Marshes. From the year
2000-2023, as we also see that in 2010 the area of the natural water variation index during
this year reached about 0.3. We conclude from what was stated through the analysis that
the water area in the Hawizeh Marshes decreases with the progression of the years, as the
year 2023 recorded the lowest value of the index amounting to 0.2. Which confirms the
impact of the negative trend of rainfall on the main and nourishing sources of the Hawizeh
marshes, such as the Karkha, Tayeb, and Duwayrig rivers, as well as the Musharrah and
Al-Kahla rivers.

Keywords: climate change, NDWI index, Hawizeh Marsh, Mann-Kendall coefficient
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Variable Minimum Maximum Mean Std. deviation
JAN. 8.5 14.4 11.774 1.325
FEB. 12.6 17.1 14.506 1.224
MAR 17.0 23.5 19.564 1.594
APR 20.0 28.0 25.500 1.918
MAY 31.1 38.1 32.890 1.413
JUN 35.7 38.6 37.020 0.841
JUL 38.1 40.5 39.090 0.650
AUG 36.1 39.9 38.340 0.972
SEP 32.8 37.6 34.350 1.431
OCT 25.0 30.1 27.655 1.408
NOV 16.4 20.7 18.755 1.195
DEC 10.0 15.7 13.435 1.513
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Kendall’s Variance p Model
Variable Mann—Kendall statistics(S) ) .
Tau (S) value interpretation

JAN. 74.00 0.394 946.00 0.018 Reject H,
FEB. 64.00 0.339 948.00 0.041 Reject H,
MAR 31.00 0.165 944.33 0.329 Accept H,
APR -24.00 -0.127 948.00 0.455 Accept H,
MAY 4.00 0.022 939.33 0.922 Accept H,
JUN 68.00 0.362 946.00 0.029 Reject H,
JUL 31.00 0.167 939.67 0.328 Accept H,
AUG 17.00 0.091 944.33 0.603 Accept H,
SEP 95.00 0.504 947.00 0.002 Reject H,
OCT 52.00 0.277 946.00 0.097 Accept H,
NOV 47.00 0.251 944.33 0.134 Accept H,
DEC 31.00 0.165 944.33 0.329 Accept H,
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Variable Minimum Maximum Mean Std. deviation
JAN. 0.00 79.3 26.278 24.215
FEB. 0.60 71.9 11.961 16.800
MAR. 0.10 64.2 16.983 20.917
APR. 0.00 69.9 17.139 21.316
MAY. 0.00 138.4 10.742 32.453
OCT. 0.00 45.8 8.434 14.143
NOV. 0.00 147.0 34.783 46.975
DEC. 0.00 112.2 32.989 32.940
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Variabl Mann—Kendall Kendall’s Variance p Model
e statistics(S) Tau (S) value interpretation

JAN. -41.00 -0.268 0.00 0.131 Accept H,
FEB. 47.00 0.307 0.00 0.081 Accept H,
MAR 19.00 0.124 0.00 0.501 Accept H,
APR -7.00 -0.046 0.00 0.823 Accept H,
MAY 69.00 0.457 692.33 0.010 Reject H,
OCT 3.00 0.021 667.67 0.938 Accept H,
NOV 3.00 0.020 667.67 0.941 Accept H,
DEC -42.00 -0.275 696.00 0.120 Accept H,
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